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. :. UDKdV .. ‘10’ ,






( ) $KdV$ ( $DKdV$ ) .
$\tau_{n+1}^{t+1}\tau_{\mathfrak{n}}^{\ell-1}=(1-\delta)\tau_{n+1}^{t}\tau_{\mathfrak{n}}^{t}+\delta\tau_{n+1}^{t-1}\tau_{n}^{t+1}$ .
$t$ $n$ , , $Z$ ,
. $\tau$ . ,
$[2|$ .
$\rho_{n+1}^{t+1}+\rho_{n}^{t-1}=\max\{\rho_{n+1}^{t}+\rho_{n}^{t},$ $\rho_{n+1}^{t-1}+\rho_{n}^{t+1}-1\}$ . (1)
$KdV$ (UDKdV) . $DKdV$ $N$ , $[3|$
, . UDKdV $N$ .
1 , ( )
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$= \max\{0$ , $J \subset|_{1}V|\max_{\neq\emptyset}[\sum_{i\in J}(\theta_{i}+tP_{i}-n)-\sum_{i.\dot{j}\in J,\prime g}\min\{P_{i}, P_{j}\}]\}\cdot$
$[N]$ $\{$ 1, 2, $\ldots,$ $N\}$ . $P_{i},$ $\theta_{i}$ $\eta_{n}^{t}$ ,
. , $n\mapsto\eta_{n}^{t}$ .
: $k=0,1,$ $\ldots.N$ $[N]$ $k$ $J$ $\Phi_{k}^{t}(J)=\Phi_{k}^{t}(J;(P_{i}, \theta_{i})_{i=1}^{N})$
$\Phi_{k}^{t}(J)=\sum_{i\in J}(\theta_{i}+tP_{1})-\sum_{i,j\in J,\neq j}\min\{P_{i},$
$P_{j}\}$ $(k\geq 1)$ (3)








Proposition 2.1. $(a)$ $n\mapsto\eta_{n}^{t}$ ( ) , .
$(b)$ $n$ ( ) $\eta_{n}^{t}=0;n$ ( ) $\eta_{n}^{t}=\Psi_{N}^{t}-Nn$ .
$(c)$















Proof. $(a),$ $(b)$ (5) , $($ c$)$ (2) . $(d)(N’,$ $N]=\{i|i\in \mathbb{Z},$ $N’<i\leq N\}$ . $i\in[N’]$
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$\xi_{i}=\theta_{t}+tP_{i}-n,$ $i\in(N’, N]$ $\xi_{i}=\theta_{i}-n$ , $\xi_{ij}=\min\{P_{i},$ $P_{j}\}$ .
$\max\{0,$ $. \max_{\neq J\subset[N]}\{\sum_{i\in J\cap|N’]}\xi_{i}+\sum_{i\in J\cap(N’,N|}\xi_{i}-..\sum_{dj}.\xi_{ij}j\in J\cap|V’|.\}\}$
$= \max\{0,$ $\emptyset\neq J_{1}\subset|N’]\max\{\sum_{1\in J_{1}}\xi_{1}-..\sum_{\epsilon JJ_{1},:\neq j}$
.
$\xi_{ij}$ . $\emptyset\neq J_{2}\subset\langle N’.N|n1ax\{\sum_{i\in J_{2}}\xi_{i}\}$ ,
$\emptyset lJ_{2}\subset(NN1\max_{\mathfrak{g}-J_{1}\subset|N’1},,\cdot\sum_{i\in J_{1}}\xi_{i}-\sum_{1\prime_{J}}$ .
$\xi_{ij}+\sum_{i*.j\in J_{1}\in J_{2}}\xi_{i}\}\}$
$= \max\{0,$ $\emptyset\neq j_{1}\max_{\subset[N’|}\{\sum_{i\in J_{1}}\xi_{i}-..\sum_{\epsilon JJ_{1},j\neq g}$
.
$\xi_{ij}\},$ $\emptyset\neq j_{2}^{\max_{\subset(NN|}.\{\sum_{*\in J_{2}}\xi_{i}\}}$
’
$\emptyset\neq J_{1}\subset[N’]\max\{\sum_{i\in J_{1}}\xi_{i}-\sum_{\neq j},$$ xi_{ij}i.j\epsilon J_{1}\}+_{\emptyset\neq J_{2}}\max_{\subset\langle N’.N]}\{\sum_{i\in J_{2}}\xi_{i}\}\}$




, . . $| \{\sum_{i\in J_{2}}\xi_{i}\}\}$ .
$\{J|\emptyset\neq J\subset[N]\}=\{Jc[N]|J\cap[N’]\neq\emptyset,$ $J\cap(N’, N]=\emptyset\}$
$\cup\{J\subset[N]|J\cap[N’]=\emptyset,$ $J\cap(N’, N]\neq\emptyset\}$
$\cup\{J\subset[N]|J\cap[N’]\neq\emptyset,$ $J\cap(N’, N]\neq\emptyset\}$





$A_{k}^{t}=\Psi_{k}^{t}-\Psi_{k-1}^{t}$ $(k=1,2, \ldots, N)$ . (6)
$\Psi_{k}^{t}=\sum_{1=1}^{k}A^{\dot{t}}$ . $A_{0}^{\ell}=+\infty$ . $A_{N+1}^{t}=-\infty$ .
Proposition 2.2. $P_{1}\geq 0(i=1, \ldots, N)$
$A_{1}^{t}\geq A_{2}^{t}\geq\cdots\geq A_{N}^{t}$ (7)
; $P_{i}>0(i=1, \ldots, N)$
$A_{1}^{t}>A_{2}^{t}>\cdots>A_{N}^{t}$ (8)
. $[A_{k+1}^{\ell},$ $A_{k}^{t}]=\{n\in R|A_{k+1}^{t}\leq n\leq A_{k}^{t}\}$ (2)
$\eta_{n}^{t}=\Psi_{k}^{t}-kn$ (9)
$($ $k=0,1,$ $\ldots,$ $N)$ .
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1: $n\mapsto\eta_{n}^{t}$ . (9) .
(9) 1 . .
Lemma 2.3. $k=1,2,$ $\ldots$ , $N-1$ . $\{c_{1}, \ldots , c_{k}\}$ , (3) $J\vdasharrow\Phi_{k}^{t}(J)$
$[N|$ $k$ . $c_{k+1}$ , $c_{k+1}\not\in\{c_{1}, \ldots, c_{k}\},$ $c_{k+1}\in[N]$
$J\mapsto\Phi_{k+1}^{t}(J)$ $\{c_{1}, \ldots.c_{k+1}\}$ .
$P_{\Gamma O(j}f$. $(k+1)$ $\{d_{1}, \ldots, d_{k+1}\}$ $\Phi_{k+1}^{t}$ . $\{d_{1}, \ldots.d_{k+1}\}\cap\{c_{1}\ldots., c_{k}\}$
$r$ . , : $i\leq r$ $d_{i}\in\{c_{1}, \ldots, c_{k}\}$ ;
$k<i\leq k+1$ $d_{i}\not\in\{c_{1}\ldots., c_{k}\}$ ; $P_{d_{k+1}}= \min\{P_{d_{1}}|i=r+1, \ldots, k+1\}$ .
$\Phi_{k+1}^{t}(\{d_{1}, \ldots,d_{k+1}\})=\Phi_{k+1}^{t}(\{c_{1}, \ldots, c_{k},d_{k+1}\})$ (10)
.
$\min\{P_{j},$ $P_{d_{k+1}}\}\leq P_{d_{k+1}}(\forall j)$ $P_{d_{k+\text{ }}}= \min\{P_{d}., P_{d_{k+1}}\}(r<i\leq k)$
$k$




. $c$; $\Phi_{k}^{t}(\{d_{1}, \ldots, d_{k}\})\leq\Phi_{k}^{t}(\{c_{1}, \ldots, c_{k}\})$ . $\Phi_{k+1}^{t}(\{d_{1}, \ldots, d_{k+1}\})\leq$
$\Phi_{k+1}^{t}(\{c_{1}, \ldots, c_{k}, d_{k+1}\})$ . $d_{i}$ . (10) .
Definition 2.4. $c_{1}$ , $[N]$ $C\mapsto\theta_{c}+tP_{c}(=\Phi_{1}^{t}(\{c\}))$ (
). $k=2,$ $\ldots,$ $N$ , , $c_{k}$ , $c_{k}\not\in\{c_{1},$ $\ldots$ , Ck-l $\}$ , $c_{k}\in[N]$ $\Phi_{k}^{t}$
$\{c_{1},$ $\ldots.c_{k}\}$ ( ; ).









$(b)A_{k}^{t}= \theta_{\sigma_{t}(k)}+tP_{\sigma_{t}(k)}-\sum_{i=1}^{k-1}2\min\{P_{\sigma_{p}(i)},$ $P_{\sigma,(k)}\}$ ;
$(c)k<l$ $A_{k}^{t} \geq\theta_{\sigma_{t}(l)}+tP_{\sigma_{t}(l)}-\sum_{i=1}^{k-1}2\min\{P_{\sigma_{t}(i)}, P_{\sigma_{t}(l)}\}$ .




Proof of Proposition 2. $2’$ . $P_{*}\geq 0(\forall i)$ $\min\{P_{\sigma_{t}(k)}, P_{\sigma_{\ell}(k+1)}\}\geq 0$ ;
$\theta_{\sigma_{\iota}(k+1)}+tP_{\sigma_{t}(k+1)}-\sum_{i=1}^{k-1}2\min\{P_{\sigma_{t}(i)}, P_{\sigma.(k+1)}\}$
$\geq\theta_{\sigma_{t}(k+1\rangle}+tP_{\sigma_{t}(k+1)}-\sum_{i=1}^{k}2\min\{P_{\sigma_{C}(i)}, P_{\sigma_{t}(k+1)}\}=A_{k+1}^{t}$ .
Lemma 2.5 $(c)$ , $\leq A_{k}^{t}$ . (7) . $P_{i}>0(\forall i)$ (8) .
(7) $A_{1}^{t}\geq A_{2}^{t}\geq\cdots\geq A_{N}^{t}$ . $Y=\Psi_{k}^{t}-kn$ $nY$ $l_{k}$




$P_{1}\geq P_{2}\geq\cdots\geq P_{N}>0$ ,
$P_{t}=P_{j},$ $i<j\Rightarrow\theta_{i}\geq\theta_{j}$ .
$\Lambda$
$\Lambda=\Lambda((P_{i})_{i=1}^{N})=\{(i, k)|i\in[N|,$ $k\in[N|,$ $i<k$ , and $P_{i}>P_{k}\}$ .
. $t$
$(i, k)\in\Lambda$ $t \geq\frac{\theta_{k}-\theta_{i}}{P\dot{.}-P_{k}}+2(i-1)$ (12)
, $\mathfrak{S}_{N}^{t}((P_{i}, \theta_{l})_{i=1}^{N})$ $i\mapsto i$ , .
$A_{k}^{t}=\theta_{k}+tP_{k}-2(k-1)P_{k}$ $(k=1,$ $\ldots,$ $N)$ (13)
.
Proof. $\sigma_{t}(i)=i$ (12) .
Proposition 2.7. $x\in \mathbb{R}$ $\mathfrak{S}_{N}^{t}((P_{i}, \theta_{i})_{i=1}^{N})=\mathfrak{S}_{N}^{t}((P_{i}+x, \theta_{i})_{i=1}^{N})$ .
Proof. (3) . $k$ $J\subset[N],$ $|J|=k$ ,
$\Phi_{k}^{t}(J;(P_{i}+x, \theta_{i})_{i=1}^{N})=\Phi_{k}^{t}\langle J_{i}(P_{i}, \theta_{i})_{i=1}^{N})+xk(t-k+1)$ .
. $J$ $\Phi_{k}^{t}(J;(P_{i}, \theta_{i})_{\dot{*}=1}^{N})$ , $\Phi_{k}^{t}(J:(P_{i}+x, \theta_{i})_{i=1}^{N})$ .
. .
, $n=A_{*}^{t}(i=1,2, \ldots)$ nt$arrow$ ( ) 2
.
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2: i $|$ $n=A_{i}^{t}$ $nt$- ( ) .
– $\overline{\cap\overline{\cap}}$
$Tf=\cdots$ 0001100010001111000. . .
3: ’I’$f$ : $f$ ‘10’ ; 1 $0$
(10’ ) : 1
( $\vdash$. ); , 1 $0$ ,
$0$ 1 ( 1 $0$ ). $Tf$ .
1. $0$ ( $f$ )
( \S 6 ).
3 UDKdV
$\Omega$ $T$ : $\Omegaarrow\Omega$ $(\Omega, T)$ :
$\Omega=\{f|f$ : $\mathbb{Z}arrow\{0,1\}$ , $f^{-1}(\{1\})$ $\}$ ;
$\Omega$ . $f$
... $f(-2)f(-1)f(0)f(1)f(2)\ldots$
. $T$ 3 , . $T$
: $f\in\Omega$ , $f^{-1}(\{1\})$ $n_{0}$ ,
$n<n_{0}$ $(Tf)(n)=0,$ $n\geq n_{0}$
$(Tf)(n)= \min\{1-f(n),\sum_{k=-\infty}^{n-1}f(k)-\sum_{k=-\infty}^{n-1}(Tf)(k)\}$ . (14)
$T$ ( 3 ). $f\in\Omega$ $0$
$T^{t}f=T^{t}(f)$ $t\ovalbox{\tt\small REJECT}$ $(t\in \mathbb{Z})$ ; $T^{t}1h,$ $t\succ O$ $t$ $T$ , $t<0$




. . .0110001101110000000. . .
$\sim\backslash \backslash \backslash \backslash .\backslash \cdot/$
. . . 0100111000000. . .
$t$
$4^{CI}$
4; 10- . $\blacksquare$ $a_{1}(f)$ .
$f\in\Omega$ . $i$ $m$ , $i-m\leq i\leq i-1$ $f(j)=1$ .
$f(i)=f(i-m-1)=0$ , $f$ $i\ovalbox{\tt\small REJECT}$ $m$ (1 ) ,
. 2 $i$ ‘10’ , . $f\ovalbox{\tt\small REJECT}$ $p_{1}(f)$ ,
$a_{1}(f),$ $a_{2}(f),$
$\ldots,$ $a_{p_{1}(f)}$ ( .
$a_{p_{1}(f)}(f)<\cdots<a_{2}(f)<a_{1}(f)$ .
$a_{i}(f)$ $i$ . $p_{1}$ $\Omegaarrow \mathbb{Z}_{\geq 0}$ . $f$
$Ef=E(f)$ :
$(Ef)(n)=\{\begin{array}{ll}f(n+1) (n\geq a_{1}(f)).f(n-2k+1) (a_{k+1}(f)+2k\leq n\leq a_{k}(f)+2k-3:k=1,2, \ldots,p_{1}(f)-1),f(n-2p_{1}(f)+1) (n\leq a_{p_{1}(f)}+2p_{1}(f)-3).\end{array}$
$E$ : $\Omegaarrow\Omega$ ‘10’- ( ) . $Ef$ $f$ ‘10: ( 4
). $i=2,3,$ $\ldots$
$p_{i}(f)=p_{1}(E^{-1}(f))$
. $p_{i}(T(f))=p_{t}(f)$ $p_{i}(f)$ . $\sum_{i=1}^{\infty}p_{i}(f)=|f^{-1}(\{1\})|$
$p_{1}(f)\geq$ $(f)\geq p_{3}(f)\geq\ldots$ $p(f)=(p_{1}(f).p_{2}(f), \ldots)$ $|f^{-1}(\{1\})|$
. $p(f)$ $L(f)=(L_{1}(f), L_{2}(f), \ldots)$ . $L_{j}(f)=$
$|\{i|i\geq 1, p_{i}(f)\geq j\}|$ .
Fact 3.1 ([5] Theorem 1 $(+\alpha)$ ). $f\in\Omega$ to : $t\geq t_{0}$
$i<k$ $i,$ $k$ $a_{i}(f^{t})-a_{k}(f^{t})-2(k-i)L_{k}(f)\geq 0$
$($ $a_{1}(f^{\iota})>a_{2}(f^{t})>\cdots>a_{p_{1}(f)}(f^{t}))_{:}a_{i}(f^{t})=L_{i}(f)t+cmst_{i}$,
$f^{t}(n)=\{\begin{array}{ll}1 if n\in\bigcup_{i=1,\ldots,p_{1}(j)}[a_{i}(f^{t})-L_{i}(f), a_{i}(f^{t})-1],0 \text{ }\end{array}$
.
, , ( $L_{1}(f)$ ) $L_{1}(f)$ ,




$f\in\Omega$ $(u_{n}^{t})$ : $u_{n}^{t}=(T^{t}f)(n)$ . $f$
. (14) $(u_{n}^{t})$ :
$u_{n}^{t}= \min\{1-u_{n}^{t-1},\sum_{k=-\infty}^{n-1}u_{k}^{t-1}-\sum_{k=-\infty}^{n-1}u_{k}^{t}\}$ . (15)
, ( ) $KdV$ , $KdV$
.
$\rho_{n}^{t}=\rho_{n}^{t}(u)=\sum_{n=n}^{\infty}\sum_{t’=-\infty}^{t}u_{n^{l}}^{t’}$ (16)





$\rho_{n}^{t}=\{\begin{array}{ll}0 (n\geq a_{1}(f^{t})),\sum^{\bigwedge_{i}}=0a_{i}(f^{t})-kn (a_{k+1}(f^{t})\leq n\leq a_{k}(f^{t});k=1,2, \ldots,p_{1}(f)-1),\sum_{i=0}^{\rho_{1}(f)}a_{i}(f^{t})-p_{1}(f)n (n\leq a_{p_{1}(f)}(f^{t})).\end{array}$
UDKdV .
Theorem 3.2. $f\in\Omega$ . $t_{0}$ Fact 3.1 . (2) $l\not\in\eta_{r\iota}^{t}=\eta_{n}^{t}((P_{i}, \theta_{i})_{i=1}^{N})$
$N=p_{1}(f)$
$P_{i}=L_{i}(f)$ , $\theta_{i}=a_{i}(f^{t_{0}})-t_{0}L_{i}(f)+2(i-1)L_{i}(f)$ $(i=1,2, \ldots,p_{1}(f))$ (18)
. $\eta_{r\iota}^{t}$ { (16) $\rho_{n}^{t}(u)$ $t,$ $n$ .
$u_{n}^{t}=(T^{t}f)(n)=\eta_{n+1}^{t-1}-\eta_{n+1}^{t}-\eta_{r\iota}^{t-1}+\eta_{n}^{t}$ (19)
.
Proof. $\rho_{n}^{t}$ $\eta_{n}^{t}$ (1) . , 5
, , $t,$ $n$
:(a) $t_{0}$ ;(b) $n_{0}$ , $t\leq t_{0}$
.
$\rho_{n}^{t}$ $\eta_{n}^{t}$ (9) . $t\geq t_{0}$ $n\mapsto\rho_{n}^{t}$ $n$ $a_{k}(f^{t})$
Fact 3.1 . $a_{k}(f^{t})=a_{k}(f^{t_{O}})+(t-t_{0})L_{k}(f)$ . , A Proposition26
$to \geq\max\{(\theta_{k}-\theta_{i})/(P_{i}-P_{k})+2(i-1)|(i, k)\in\Lambda\}$ . $t\geq t_{0}$ $n\mapsto\eta_{n}^{t}$
$n$ $A_{i}^{t}$ (13) . (18) $A_{k}^{t}=a_{k}(f^{t_{O}})+(t-t_{0})L_{k}(f)$
. $t\geq t_{0}$ $a_{k}(f^{t})=A_{k}^{t}$ , $n$ $\rho_{n}^{t}=\eta_{n}^{t}$ . (a) .
$n_{0}=ai(f^{t_{O}})$ , $n\geq n_{0}$ $\rho_{n}^{t_{Q}}=\eta_{n}^{t_{0}}=0$ . ( , $T^{-1}$ ,
) $n\geq n_{0}$ $t\leq t_{0}$ $\rho_{n}^{t}=\eta_{n}^{t}=0$ . (b) .
Corollary 3.3. . $t$ }
$a_{k}(f^{t})=A_{k}^{t}= \theta_{\sigma_{t}(k)}+tP_{\sigma_{t}(k)}-\sum_{i=1}^{k-1}2\min\{P_{\sigma_{t}(i)}.P_{\sigma_{\iota}(k)}\}$ $(k=1, \ldots,p_{1}(f))$ (20)












$p_{1}(f)$ (Theorem 3.2). $i\leq p_{2}(f)$ $P_{i}\geq 2;i>p_{2}(f)$
$P_{i}=1$ . , $f$ 10- $Ef$ $T$
, $P_{1}$ , . . . , $P_{\mathcal{P}2(\int)}$ $\theta_{1,}\theta_{P2(j)}$ $(f)$
.
$T$ ( ) $E$ (‘10’ $-$ ) .
Lemma 4.1. $f\in\Omega$
$(ETf)(n+1)=(TEf)(n)$ for all $n\in \mathbb{Z}$
. , $S$ : $\Omegaarrow\Omega$ $(Sf)(n)=f(n+1)$ ,
$SET=TE$
. $(ST=TS,$ $SE=ES$ . $)$
Proof. $Ef\neq 0$ $f$ . ( 6).
$f$ . $TEf$ , $Tf$ (‘10’ ) 01’ ;
. $0$ 1 . , $ETf$ . $Tf$
01’ , $0$ 1 ( 1 $0$
1 ). $TEf$ $ETf$ : ,
$n\in \mathbb{Z}$ $(ETf)(n)=(TEf)(n+\delta(f))$ $\delta(f)\in Z$ .
$f$ $\delta(f)=-1$ . 1
. , $\delta(f)=-1$ . ,
$f$ 1 $Q$ $\Delta=a_{1}(Tf)-a_{1}(f)-Q$ , $Q\geq 2$ $=1$ $\searrow$ $\Delta\geq 1$
$=0$ , .
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6: $TEf$ $ETf$ . $E’$ 01’ .
Theorem 4.2. $f\in\Omega$ . $P_{i},$ $\theta_{i}$ Theorem S.2 . , $p_{2}(f)$




Proof. (I) (1) . (
Theorem32 , $n_{0}$
$0$ ). : $t$ } $n$ $p_{2}$
, ( ) 1 ,
$0$ . $n$ , ,
$k=1,$ $\ldots,p_{2}(f)$ $A_{k}^{t}((P_{i}\sim 1, \theta_{i})_{i=1}^{p_{2}(f)})$ $a_{k}(T^{t}Ef)$ .
.
$($ $)$ $k=1,$ $\ldots,p_{1}(f)$
$A_{k}^{t}((P_{i}-1,\theta_{i})_{i=1}^{p_{1}(f)})=A_{k}^{t}((P_{i},\theta_{i})_{i\vec{-}I}^{p_{1}(f\rangle})-t+2(k-1)$ (21)




2 $t\}$ . $A_{k}^{t}((P_{i}-1, \theta_{i})_{\dot{z}=1}^{\rho_{1}(f)})$ , 1
$A_{k}^{t}((P_{i}-1, \theta_{i})_{i=1}^{P2(f)})$ , Lemma 2.5 (b) . . $t\gg 1$
$k=1_{I}\ldots,p_{2}(f)$
$A_{k}^{t}((P_{i}arrow 1, \theta_{i})_{i=1}^{p_{1}(f\rangle})=A_{k}^{t}((P_{t}-1, \theta_{i})_{i=1}^{p_{2}(f)})$ . (22)
(III) : $T^{t}f$ $ai(T^{t}f)+1$ $0$ 10’- $ET^{t}f$
$a_{1}(T^{\iota}f)$ ; $0$ $Ef$ $\alpha_{1}(t)$ . , $Ef\neq 0$
$f\in\Omega$ $t\in \mathbb{Z}$ , $\alpha_{1}(t)\in \mathbb{Z}$ :
$(ET^{t}f)(n+a_{1}(T^{t}f))=(T^{\ell}Ef)(n+\alpha_{1}(t))$ for all $n\in \mathbb{Z}$ .
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$\alpha_{1}(t)=a_{1}(T^{t}f)-t$ : $T^{t}E=S^{t}ET^{t}$ , $(T^{t}Ef)(n+\alpha_{1}(t))=(S^{t}ET^{t}f)(n+$
$\alpha_{1}(t))=(ET^{t}f)(n+\alpha_{1}(t)+t)$ . $\alpha_{1}(t)+t=a_{1}(T^{t}f)$ .
$t\gg 1$ $\alpha_{1}(t)=a_{1}(T^{\ell}Ef)$ : $t\gg 1$ $ET^{t}f,$ $T^{t}Ef$




$t\gg 1$ (Fact3.1), $i=1,$ $\ldots,p_{2}(f)$ $a_{i}(ET^{t}f)-$
$a_{i+1}(ET^{t}f)=a_{i}(T^{t}f)-a_{i+1}(T^{t}f)-2$ . $TE=SET$ $(T^{t}Ef)-a_{i+1}(T^{t}Ef)$
. , $t\gg 1$ $i=1,$ $\ldots.p_{2}(f)$
$a_{i}(T^{t}Ef)-a_{i+1}(T^{t}Ef)=a_{i}(T^{t}f)-a_{i+1}(T^{t}f)-2$ (24)
.




$=A_{i}^{t}((P_{i}-1, \theta_{i})_{\iota=1}^{l’ 2(f)})-A_{i+1}^{t}((P_{i}-1, \theta_{i})_{1=1}^{pa(f)})$
( , (24), Theorem 3.2. (21), (22) . ) ,
$a_{1}(T^{t}Ef)=a_{1}(T^{t}f)-t=\mathcal{A}_{1}^{t}((P_{1}, \theta.)_{i=1}^{\rho_{1}(f)})-t=A_{1}^{t}((P_{i}-1, \theta_{i})_{i=1}^{p_{1}(f)})=A_{1}^{t}((P_{j}-1, \theta_{i})_{1=1}^{pztf)})$




$f\in\Omega$ . $N=p_{1}$ ( . (11) $\mathfrak{S}_{N}^{0}$ .
, .
$p_{i}=p_{1}(f),$ $L_{i}=L_{i}(f)$ . :
$p_{1}\geq\cdots\geq p_{s}>0$ , $s=L_{1}$ ; $p_{i}=$ Ofor $i>s$ .
$L_{1}\geq\cdots\geq L_{N}>0$ , $N=p_{1}$ ; $L_{j}=0$ for $j>N$ .
(2) $P_{i},$ $\theta_{i}$ (18) . ( ):
$P_{i}=P_{j},$ $i<j\Rightarrow\theta_{i}\geq\theta_{j}$ . (25)
$\mathfrak{S}_{N}^{0}=\mathfrak{S}_{N}^{t=0}((P_{i},\theta_{i})_{i=1}^{N})$ , :2 $\sigma,$ $\tau\in \mathfrak{S}_{N}^{0}$ ,
$i(1\leq i\leq N)$ ( ) $\sigma<\tau$ :
$\sigma(j)=\tau(j)$ for $\forall j<i$ , and $\sigma(i)<\tau(i)$ .
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$\sigma$ . $\sigma$ .
.
$N$ , $-N$ , $0$ ( ) ( ,
)‘ , $0$ $\mathcal{P}_{N}$ .
$N$ . , $N$ (2) $n$
$\eta_{n}^{0}((P_{i}, \theta_{i})_{i=1}^{N})$ $\mathcal{P}_{N}$ .
$N$ : $\nu$ : $\mathbb{R}arrow \mathbb{Z}_{\geq 0}$ $supp\nu$
$($ $supp\nu=\nu^{-1}(\mathbb{Z}>0))$ $\sum_{n\in\epsilon upp\nu}\nu(n)=N$ , $\mathbb{R}$ $N$
. $((RN))$ . $supp\nu=\{x_{1}, \ldots, x_{m}\},$ $\nu(x_{i})=\lambda_{i}$ ,
$\{x_{1}, .., x_{1}, \ldots,x_{m}, \ldots, x_{m}\}\check{\lambda_{1}}.\tilde{\lambda_{n}}$ $\{x_{1}^{\lambda_{1}}, \ldots, x_{m}^{\lambda_{m}}\}$
$($ $\sum\lambda_{i}\cdot x_{i})$ .
$\eta\in \mathcal{P}_{N}$
$x_{i}$ , $\lambda_{i}$ $(i=1, \ldots, m),$ $\eta$ $((RN))$
$\{x_{1}^{\lambda_{1}}, \ldots,x_{m}^{\lambda_{m}}\}$ $V_{N}$ : $\mathcal{P}_{N}arrow((RN))$ . 1 1
. $\eta_{n}^{0}((P_{i}, \theta_{i})_{i=1}^{N})$ (6) $A_{k}^{0},$ $k=1,$ $\ldots,$ $N$ , ;
Proposition 2.1 22 ( 1 ).
$\mathcal{P}=\bigcup_{N}\mathcal{P}_{N},$ $\mathcal{D}=\cup((R))$ . 2 ( ( ) )
. $\mathcal{P}$ $\eta\in \mathcal{P}_{N},$ $\eta’\in \mathcal{P}_{N’}$ $\eta+\eta’\in \mathcal{P}_{N+N’}$ . $\mathcal{D}$
$0$ : $\mathcal{P}arrow \mathcal{D}$ $\eta\in \mathcal{P}_{N}$ $0(\eta)=0_{N}(\eta)$ . $0$ .
Proposition 2.1 (c), (d) $\dagger$),
$\eta_{n}^{0}((P_{i}-1, \theta_{i})_{i=1}^{P1})=\eta_{n}^{0}((P_{i}-1,\theta_{i})_{i=1}^{P2})+\eta_{n}^{0}((0,\theta_{t})_{1=p_{2}+1}^{p_{1}})$ .
$(p_{2}=p_{1}$ 2 ; $p_{2}=0$ 1 .
. ) , Lemma 2.5 (b), Corollary 3.3 , $A_{i}^{0}((P_{i}-1, \theta_{i})_{i=1}^{P1})=$
$A_{i}^{0}((P_{i}, \theta_{i})_{i=1}^{p_{1}})+2(i-1)=a_{i}(f)+2(i-1)$ . 1 . Theorem 4.2




. $i\in J_{1}$ $P_{\sigma(i)}=1$ , $A_{i}^{0}((P_{i}-1, \theta_{i})_{i=1}^{p_{1}})=\theta_{\sigma(i)}$ . $i,j\in J_{1},i<i$
, $A_{i}^{0}((P_{i}-1, \theta_{i})_{i=1}^{p_{1}})\geq A_{j}^{0}((P_{1}-1, \theta_{i})_{i=1}^{p_{1}})$ , $\theta_{\sigma(i)}\geq\theta_{\sigma(j)}$ . :
$i,j\in J_{1},$ $i<j\Rightarrow\sigma(i)<\sigma(j)$ . (27)
( , $\theta_{\sigma(i)}>\theta_{\sigma(j)}$ (25) , $\theta_{\sigma(i\rangle}=\theta_{\sigma(j)}$ $\sigma$ . )
. $J_{1}$ $j_{p_{2}+1},$ $\ldots,j_{\rho_{1}}$ , $\sigma(j_{h})=h,$ $p_{2}<h\leq p_{1}$ .
$i=$ L. . . , $p_{1}$ $J_{1}$ : $\tilde{a}_{i}^{(1)}=a_{i}(f)+2(iarrow 1),$ $a^{(1)}=a_{i}(Ef)$
. $i=1,$ $\ldots,p_{1}$ . (26) . . .
(a) $\overline{a}_{i}^{(1)}$ $a_{h}^{(1)},$ $h=1,$ $\ldots,p_{2}$ , $i\in J_{1}$ ( ).
(b) $\overline{a}_{i}^{(1)}$ $a_{h}^{(1)},$ $h=1,$ $\ldots,p_{2}$ , , $j\neq i$ $j$ $|$ $\overline{a}_{j}^{(1)}\neq a_{h}^{(1)}$ ,
$i\not\in J_{1}$ ( .
(C) $\overline{a}_{i}^{(1)}$ $a_{h}^{(1)},$ $h=1,$ $\ldots,p_{2}$ , , $i$ $j$ $\overline{a}_{j}^{(1)}=a_{h}^{(1)}$ :




$Il=\{i_{1}^{(1)}, \ldots, i_{p_{2}}^{(1)}\}$ , $i_{h}^{(1)}= \min\{i\in I0|\overline{a}_{i}^{(1)}=a_{h}^{(1)}\}$
, $J_{1}=I_{0}\backslash I_{1}$ .
$J_{2}=\sigma^{-1}((p_{3},p_{2}])=\{j\in[p_{1}]|p_{3}<\sigma(j)\leq p_{2}\}$
$\{\overline{a}!^{2)}\}_{i\in I_{1}}=\{a_{t}^{(2)}\}_{i=1}^{P3}\cup\{\theta_{i}\}_{i=p_{3}+1}^{\rho_{2}}$ , $\overline{a}_{i_{h}^{(1}}^{(2)},$ $=a_{h}^{(1)}+2(h-1)$ , $a_{i}^{(2)}=a_{i}(E^{2}f)$ ,
,
$I_{2}=\{i_{1}^{(2)}, \ldots, i_{p_{3}}^{(2)}\}$ , $i_{h}^{(2)}= \min\{i\in I_{1}|\overline{a}_{i}^{(2)}=a_{h}^{(2)}\}$
, $J_{2}=I_{1}\backslash I_{2}$ .
. $\sigma$ . .
Proposition 5.1. $I_{0}=\{1, \ldots,p_{1}\}$ .
$J_{k}=\sigma^{-1}((p_{k+1},p_{k}])=\{j\in[p_{1}]|p_{k+1}<\sigma(j)\leq p_{k}\}$ $(k=1, \ldots, s)$
( $s=L_{1}$ ). $J_{k}=\{i\in[p_{1}]|P_{\sigma(j)}=k\}$ .
$(a)$ $k=1,$ $\ldots,$ $s$ ,
$i,j\in J_{k}$ . $i<j\Rightarrow\theta_{\sigma(i)}\geq\theta_{\sigma(j)}$
.
$i,j\in J_{k}$ . $i<j\Rightarrow\sigma(i)<\sigma(j)$
.
$(b)$ $J_{k}$ :
$a_{i}^{(k)}=a_{i}(E^{k}f)$ $(i=1, \ldots,p_{k+1};k=0,1, \ldots, s-1)$
( $a_{i}^{(0)}$ $a_{i}$ ). $k=1,$ $\ldots,$ $s-1$ , $\overline{a}!^{k)},$ $i_{h}^{(k)},$ $I_{k}$ .
$\overline{a}_{i_{j}^{(k-1)}}^{(k)}=a_{j}^{(k-1)}+2(j-1)$ $(j=1, \ldots,p_{k})$ ,




$J_{k}=I_{k-1}\backslash I_{k}$ $(k=1, \ldots, s)$
.
(c) $k$ , $J_{k}$ $j_{p_{k\cdot+1}+1},$ $\ldots,j_{p_{k}}$ , $\sigma(j_{h})=h(h=1, \ldots,p_{1})$ .
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$f=$
7: Proposition 5.1 : 1
$0$
$a_{i}$ ( $\models$ ).
‘10’ $E$ . Ik.Jk
Example52 .
Proof. $(a)$ $i.j\in J_{k},$ $i<j$ .
$\theta_{\sigma\langle i)}-\theta_{\sigma(j)}=A_{i}^{0}+\sum_{h=1}^{i-1}2\min[P_{\sigma(h)},$ $P_{\sigma(i)}|-\theta_{\sigma(j)}$ (Lemma 2.5 $(b)$ )
$\geq-\sum_{h=1}^{i-1}2\min[P_{\sigma(h)}, P_{\sigma(j)}]+\sum_{h=1}^{i-1}2\min[P_{\sigma(h)}, P_{\sigma(i)}]$ . (Lemma 2.5 $(c)$ )
$P_{\sigma(i)}=P_{\sigma(j)}=k$ $0$ . .
2 :
$\theta_{\sigma(i)}>\theta_{\sigma(j)}$ (25) $\sigma(i)<\sigma(j)$ .
$\theta_{\sigma(i)}=\theta_{\sigma(j)}$ , $\sigma$ $\mathfrak{S}_{p_{1}}^{0}$ , $\sigma(i)<\sigma(j)$ : ,
. $\sigma(i)>\sigma(j)$ , $\tilde{\sigma}$ , $\overline{\sigma}(i)=\sigma(j),\tilde{\sigma}(j)=\sigma(i)$ , $h$ $\overline{\sigma}(h)=\sigma(h)$ ,
, $h<i$ $h$ $\overline{\sigma}(h)=\sigma(h)$ . $\tilde{\sigma}(i)=\sigma(j)<\sigma(i)$ $\tilde{\sigma}<\sigma$
, $\sigma$ .
$(b)$ $J_{1},$ $J_{2}$ Example52 ,
.
(c) $J_{k}$ $(a)$ 2
Example 5.2. $I_{k},$ $J_{k}$ (Proposition51 $(b)$ ) .
$f=\ldots 011100011010011000\ldots$ $\in$ $\Omega$
. 7 .
[Step $0|f$ $p_{1}=4$ $a_{1},$ $a_{2},$ $a_{3},$ $a_{4}$ . $I_{0}=[\rho_{1}]=[4]=\{1,2,3,4\}$ .
[Step $1|$ $\overline{a}_{h}^{\langle 1)}=a_{h}+2(h-1)(h\in[p_{1}|=[4|)$ . $Ef$ $p_{2}=3$
$a_{1}^{(1)},$ $a_{2}^{(1)},$ $a_{3}^{(1\rangle}$ . $i_{h}^{(1)}(h\in[\rho_{2}]=[3|)$ :
$i_{1}^{(1)}= \min\{i\in I_{0}|\overline{a}_{l}^{(1)}=a_{1}^{(1)}\}=\min\{1\}=1$ ,
$i_{2}^{(1)}= \min\{i\in I_{0}|\vec{a}_{\dot{\iota}}^{(1)}=a_{2}^{(1)}\}=\min\{2,3\}=2$,
$i_{3}^{(1)}= \min\{i\in I_{0}|\overline{a}_{i}^{(1)}=a_{3}^{(1)}\}=\min\{4\}=4$ .
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$I_{1}=\{i_{h}^{(1)}|h\in[p_{2}]=[3]\}=\{1,2,4\}$ , $J_{1}=I_{0}\backslash I_{1}=\{3\}$ .
[Step 2] $\overline{a}_{*h}^{(2)}(1’=a_{h}^{(1)}+2(h-1)(h\in[p_{2}]=[3])$ :
$\overline{a}_{1}^{(2)}=a_{1}^{(1)}$ , $\overline{a}_{2}^{(2)}=a_{2}^{(1)}+2$ , $\overline{a}_{4}^{(2)}=a_{3}^{(1)}+4$ .
$E^{2}f$ $p_{3}=1$ $a_{1}^{(2)}$ . $i_{h}^{(2)}(h\in[p_{3}|=[1|)$ :
$i_{1}^{(2)}= \min\{i\in I_{1}|\overline{a}_{i}^{\langle 2)}=a_{1}^{(2)}\}=\min\{1\}=4$ .
$I_{2}=\{i_{h}^{(2)}|h\in[p_{3}]=[1]\}=\{4\}$ , $J_{2}=I_{1}\backslash I_{2}=\{1,2\}$ .
[Step3] $E^{3}f$ $0$ . $s=3$ ( $s=L_{1}$ ), $p_{4}=0$ .
$I_{3}=\emptyset$ , $J_{3}=I_{2}\backslash I_{3}=I_{2}=\{4\}$ .
.
Proposition51(c) $\sigma$ . $J_{k}$ ; 3
, $J_{2}$ , $J_{1}$ 1
$\wedge^{j_{3}}$ $\wedge^{j_{2}}$ $\wedge^{j_{1}}$
$j_{1}$ $g_{2}$ $\gamma_{3}$ $\gamma_{4}$
$||$ $||$ $||$ $||$
4 1 2 3
$j_{h}$ Proposition51(c) . $\sigma(j_{h})=h$ ,
$\sigma(4)$ $\sigma(1)$ $\sigma(2)$ $\sigma(3)$
$||$ $||$ $I|$ $||$
1 2 3 4
. (Example )
, .
Theorem 5.3 ( ). $f\in\Omega$ . $tt$
$u_{n}^{t}=(T^{t}f)(n)=\eta_{n+1}^{t-1}-\eta_{n+1}^{t}-\eta_{n}^{c-1}+\eta_{n}^{t}$
.
$\eta_{n}^{t}=\max\{0$ , $J \subset|p|\max_{J\neq \mathfrak{g}^{1}}[\sum_{i\in J}(a_{i}+\sum_{j=1}^{i-1}2\min\{W_{i}, W_{j}\}+tW_{i}-n)$
$- \sum_{lJ}min1.g\in J$
$\{W., W_{j}\}]\}$;(28)
$a_{i}=a_{i}(f)$ . $W$. $=P_{\sigma(i)}$ ( $W_{i}$ $i$ 3). $W_{i}$
, $\sigma$ Propositton5.1 , : $i\in[\rho_{1}|$ $i\in J_{k}$
$k\in[s]$ ( $s=L_{1}$ ): $W_{1}=k$ .




8: ‘10’ . 1
( 1 , 2 , . . . ). .
Proof. $f$ Theorem32 $P_{i},$ $\theta_{i}$ . $\eta_{n}^{t}$ (2) ,
:
$\eta_{n}^{t}=\max\{0$ , $J \subset|N|\max_{J\neq\emptyset}[\sum_{i\in J}(\theta_{\sigma(i)}+tP_{\sigma(i)}-n)-\sum_{j.j\in J,*\neq j}\min\{P_{\sigma(i)},$ $P_{\sigma(j)}\}]\}$ .
Corollary 3.3 (20) $t=0$
$\theta_{\sigma(i)}=a_{i}+\sum_{j=1}^{i-1}2\min\{P_{\sigma(i)},$ $P_{\sigma(j)}\}$ .
(28) .
Example 5.4. Example 5.2
$f=\ldots$ 011100011010011000. . .
$\nu V_{i}(i\in[p_{1}]=[4])$ .
$J_{k}(k\in[s]=[3])$
$J_{1}=\{3\}$ , $J_{2}=\{1,2\}$ , $J_{3}=\{4\}$ .
$i=1,2,3,4$ ,
$1\in J_{2}$ $W_{1}=2$ ,
$2\in J_{2}$ $W_{2}=2$ ,
$3\in J_{1}$ $W_{3}=1$ ,
$4\in J_{3}$ $W_{4}=3$ .
, 8 $W_{i}$ ,
( ; $\sigma$ ) (Example )
6
$L(\geq 3)$ $\Omega_{L}=\{f|f$ : $[L]arrow\{0,1\}$ $\# f^{-1}(\{1\})<L/2\}$
. $T_{L}$ : $\Omega_{L}arrow\Omega_{L}$ 3
([6], [7]).
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Theorem 6.1 ( ). $f$ : $f\in\Omega_{L}$ .
, $f$ $n=1$ (
3 ); . $f$ 1
$N$ . $n=L$ , $n=1$ , , $f$
$i$ 1 $a_{i}$ , $W_{i}$ ( Theorem 5.3 ) $(i=1, \ldots, N)$ .
, $f$ , $t$ $T_{L}^{t}f$ :
$(T_{L}^{t}f)(n)=\eta_{n+1}^{t-1}-\eta_{n+1}^{\iota}-\eta_{n}^{t-1}+\eta_{n}^{t}$;
$\eta_{n}^{\ell}=\max_{t’\simeq 1}m_{i}.\epsilon.r_{N)}[\sum_{i=1}^{N}m_{i}(b_{i}+tW_{\dot{*}}-n)-\sum_{i=1}^{N}\sum_{j=1}^{N}m_{i}\Xi_{1j}m_{j}]$ . (29)
$b_{i}=a_{i}(0)+ \sum_{j=1}^{i-1}2\min[W_{1}, W_{j}]+W_{1}+\frac{Z_{i}}{2}$, (30)
$\Xi_{ij}=\frac{Z_{i}}{2}\delta_{ij}+$ inin $[W_{1}, W_{j}]$ , (31)
$Z_{i}=L- \sum_{j=1}^{N}2\min[W_{i},$ $W_{j}|$ . (32)
$\delta_{ij}$ . (29) theta .
Proof. $\tilde{\Omega}_{L}=\{f$ I $\tilde{f}:\mathbb{Z}arrow\{0,1\}$ , , $n\in Z$ $\tilde{f}(n+L)=f(n)$ ,
$\#(\overline{f}^{-1}(\{1\})\cap[L])<L/2\}$ . $f\in\Omega_{L}$ $f\in\tilde{\Omega}\iota$ $f|_{[\iota]}=f$ $(-$
$–$). $f$ $\tilde{\Omega}_{L}$ . $\tilde{T}_{L}$ : $\tilde{\Omega}_{L}arrow\tilde{\Omega}_{L}$ $\tilde{T}_{L}(\tilde{f})=T_{L}(f|_{|L]})$ .
$(\tilde{\Omega}_{L},\tilde{T}_{L})$ $(\Omega_{L}, T_{L})$ , 1 1 .
$f\in\Omega_{L}$ $S$ , $f_{S}\in\Omega$
$f_{S}(j)=\{\begin{array}{ll}f(n) if -SL+1\leq j\leq(S+1)L and j\equiv n mod L0 if j\leq-SL or (S+1)L+1\leq j\end{array}$




$\tilde{\eta}_{S,n}^{\ell}=\max\{$ $0$ , $J \subset|(2S+1)N1\max_{J\neq l}[\sum_{i\in J}(\tilde{a}_{1}+\sum_{g=1}^{i-1}2\min[\tilde{W}\dot{.},\tilde{W}_{j}]+t\tilde{W}_{i}-n)-\sum_{J\in J,lj}\min[\overline{W}_{\dot{t}},\tilde{W}_{j}]]\}$ .
$\tilde{a}_{i},\tilde{M}^{\gamma_{i}}$ $f_{S}$ $i$ . $(\tilde{\eta}$ $\eta$ ’





$k\equiv imod N$ $k\in[(2S+1)N|$ $W_{i}=\tilde{W}_{k}$ .
132
$i\in[(\dot{2}S+1)N|$ $\overline{\theta}_{i}=\overline{a}_{i}+\sum_{j=1}^{i-1}2\min[\tilde{W}_{i},\overline{W}_{j}]$
$\tilde{\theta}_{i+N}-\tilde{\theta}_{i}=-L+\sum_{j=1}^{N}2\min[\tilde{W}_{i}, W_{j}]<-2\# f^{-1}(\{1\})+\sum_{j=1}^{N}2\min[\tilde{W}_{i}, W_{j}]\leq 0$ .
( BIJ ;“ $<$ ” 1 ;“ $\leq$” $\# f^{-1}(\{1\})=\sum_{j=1}^{N}W_{j}\geq$
$\sum_{j=1}^{N}\min[\tilde{W}_{i}, \nu V_{j}]$ . ) $\tilde{\theta}_{i}>\vec{\theta}_{i+N}$ .
$T_{k}=\{k, N+k, 2N+k, \ldots, 2SN+k\}$ $(k=1, \ldots, N)$ . $\cup T_{k}=[(2S+1)N]$ . $[(2S+1)N|$
$\mathfrak{T}$ , $(n_{1}, \ldots, n_{N})$ $\mathfrak{T}_{n_{1},\ldots.n_{N}}=\{J\in \mathfrak{T}|\#(J$ $T_{k})=$
$n_{k}(k=1, \ldots, N)\}$ . $(n_{1}, \ldots, n_{N})$ $\mathfrak{T}_{n_{1}\ldots..nN}$ , $h\mathfrak{T}$
.
$\tilde{\eta}^{t}s_{n_{j\in r}}=\max[\ldots]=\max_{0\leq n_{j}\leq.2S+1(j=1....N)}[_{J\in \mathfrak{T}}\max_{n_{1}\ldots.n_{N}}.[\ldots]]$
, $\tilde{\theta}_{i}>\tilde{\theta}_{i+N}$ , $\mathfrak{T}_{n_{1},\ldots,nN}$
$J_{n_{1}\ldots.,n_{N}}=\{1,$ $N+1,2N+1,$ $\ldots$ , $(n_{1}-1)N+1\}$
$\cup\{2,$ $N+2,2N+2,$ $\ldots\tau(n_{2}-1)N+1\}\cup\cdots\cup\{N_{\tau}2N,$ $3N,$ $\ldots\rangle n_{N}N\}$
. (32) $(i=1, \ldots, N),\tilde{\theta}_{i+mN}=\tilde{\theta}_{i}-m\cdot Z_{i}$
$\sum_{i\in J_{n_{1},..n_{N}}}.,\tilde{\theta}_{i}=\sum_{i=1}^{N}\sum_{m=0}^{n.-1}\vec{\theta}_{i+mN}=\sum_{i=1}^{N}\sum_{m=0}^{n.-1}(\tilde{\theta}_{i}-mZ_{i})=\sum_{i=1}^{N}(n_{i}\tilde{\theta}_{i}-\frac{n_{i}(n_{i}-1)}{2}Z_{1}\cdot)$ ,
$i,j \epsilon J\mathfrak{n}_{1\cdot N}\sum_{n ,\# j}..,\min[\tilde{W}_{i},\overline{W}_{j}]=\sum_{i=1}^{N}\sum_{j=1}^{N}n_{i}n_{j}\min[W_{t}, W_{j}]-\sum_{i=1}^{N}n_{i}W_{t}$
. :
$\tilde{\eta}_{S_{\}n}^{t}=(j=1,,N)\max_{0\leq n_{j}\leq 2s+1}[\sum_{i=1}^{N}(n_{i}(\tilde{\theta}_{i}+W_{i}+\frac{Z_{i}}{2}+tW_{i}-n)-\frac{n_{i}^{2}}{2}Z_{i})-\sum_{i=1}^{N}\sum_{j=1}^{N}n_{i}n_{j}\min[W_{\dot{l}}, W_{j}]]$.
$b_{i-ij}--$ (30), (31) . $\tilde{\eta}$ $n_{i}=m_{i}+S$ . $\sum_{j-ij}^{N-}=1^{-}=L/2$ $\sum_{i=1}^{N}W_{i}=$
$\# f^{-1}(\{1\})$ :
$\tilde{\eta}_{S,n}^{t}=\eta_{S.n}^{t}+C_{S}+(\# f^{-1}(\{1\}))$ .St–NSn;
$\eta_{S,n}^{t}=\max_{j-\sim}[\sum_{i=1}^{N}m_{i}(b_{i}+tW_{i}-n)-\sum_{i-arrow 1j}^{N}\sum_{=1}^{N}m_{i}\Xi_{ij}m_{j}]$ , ( )
$C_{S}=- \frac{S^{2}NL}{2}+S\sum_{*=1}^{N}(\overline{\theta}_{i}+W_{i}+\frac{Z_{i}}{2})$
. (33) ( $C_{S}$ )
$(T^{t}f_{S})(n)=\eta_{S,n+1}^{tarrow 1}-\eta_{S,n+1}^{t}-.\eta_{S,n}^{t-1}+\eta_{S,n}^{t}$.
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$Sarrow$ oc $t$ } $\tilde{\Omega}_{L}$ .
$\eta_{S.n}^{t}$ , $S$ $m_{j}$ . (34)
$\lim_{sarrow\infty}\eta_{S,n}^{t}=(J-1..V)\max_{m_{j}\epsilon z}.[\sum_{i=1}^{N}m_{i}(b_{i}+tW_{1}-n)-\sum_{\dot{\iota}=1}^{N}\sum_{j=1}^{N}m_{i}\Xi_{j}m_{j}]$ .
$(\text{ _{}ij})_{1\leq t.j\leq N}$ , $\max$ , $\lim\eta_{S,n}^{\ell}$ .
$(\text{ _{}j})_{1\leq i.j\leq N}$ , , $x=(x_{1}, \ldots, x_{N})\in \mathbb{R}^{N}$
$I(x)= \sum\sum x_{i}\Xi_{ij}x_{j}>0$ . $Z_{1},$ $W_{l}>0$ . $W_{i}$
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